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SPECIFICATION 



1. Title of the Invention: LIQUID CRYSTAL DISPLAY MULTI— PROJECTOR 



2 . Claim 

A liquid crystal display multi-projector comprising: 

a projector comprising an illumination unit having a built-in light 
source to emit the illumination light, an image installation unit which 
is provided with a liquid crystal display to form a transmitted image, 
has a liquid crystal fitting part capable of adjusting the fitting 
distortion around the optical axis without adjusting said liquid crystal 
display itself, and illuminates said transmitted image by said 
illumination light, and a projection lens installation unit in which a 
projection lens is installed, and the size of the projected image can be 
adjusted in the vertical position of said whole projection lens within 
the focal depth of said projection lens when the transmitted image of 
said liquid crystal display irradiated by said illumination light is 
projected in an enlarged manner on a projection screen using the 
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projection lens; and 

a base plate on which a plurality of said projectors are mounted 
and at least said projectors are adjustable to each other. 

3 . Detailed Description of the Invention 
[Technical Field of the Invention] 

The present invention relates to a liquid crystal display multi- 
projector for multi-projection using a plurality of projectors to 
implement the enlarged projection of the transmitted image formed by a 
liquid crystal display on a screen by using an illumination device and a 
projection lens. 

[Description of the Related Arts] 

Regarding an increase in area of the liquid crystal display, it is 
known in, for example, Nikkei Electronics "Accelerated development of 
large liquid crystal display (Page 81-93)" (Daily News dated December 30, 
1985) that a panel of the size equivalent to 12-type by the pixel number 
of 640 x 400 dots appears. 
[Problems to be Solved by the Invention] 

However, in the liquid crystal display, the increase in the size of 
the panel exceeding the above-described value has not been realized due 
to the technical problem. 

The present invention is achieved to solve this problem of the 
prior art technology, and an object of the present invention is to 
provide a liquid crystal display multi-projector which is easy in 
implementing the multi-projection on a screen using a plurality of 
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liquid crystal display devices and aligning the images with each other, 
and capable of easily obtaining the image of the required size with 
excellent image quality. 
[Means for Solving the Problems] 

To achieve the above-described object, the liquid crystal display 
multi-projector of the present invention, comprises a projector 
comprising an illumination unit having a built-in light source to emit 
the illumination light, an image installation unit which is provided 
with a liquid crystal display to form a transmitted image, has a liquid 
crystal fitting part capable of adjusting the fitting distortion around' 
the optical axis without adjusting the above-described liquid crystal 
display itself, and illuminates the above-described transmitted image by 
the above-described illumination light, and a projection lens 
installation unit in which a projection lens is installed, and the size 
of the projected image pan be adjusted in the vertical position of the 
above-described whole projection lens within the focal depth of the 
above-described projection lens when the transmitted image of the above- 
described liquid crystal display irradiated by the above-described 
illumination light is projected in an enlarged manner on a projection 
screen using the projection lens, and a base plate on which a plurality 
of the projectors are mounted and at least the above-described 
projectors are adjustable to each other. 
[ Embodiments ] 

An embodiment of the present invention is described with reference 
to drawings of the liquid crystal display multi-projector which is a 
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specific embodiment of the present invention in Fig. 1. 

In Fig. 1, a plurality of projectors A comprising a plurality of 
function units are prepared (four function units in this embodiment), 
and each of these projectors A is assembled with a single base plate B 
with its position, etc. adjusted. 

The function unit of the projector A comprises a plurality of 
function units, i.e., an illumination unit 1, an image installation unit 
2 and a projection lens installation unit 3. 

The illumination unit 1 comprises a lamp (a light source) lc 
installed within a lamp case la and a lamp cover lb, a condensing lens 
Id to condense the light emitted from the lamp lc, a reflecting mirror 
le provided to change the optical path by 90° of the light condensed by 
the condensing lens Id, a condensing Fresnel lens If disposed at the 
position to successfully focus the image on a projection screen (not 
shown in the figure) in combination with a projection lens which will be 
described later in detail, and a bracket Ig of the structure to 
integrate these components . 

The image installation unit 2 comprises a bracket 2a, e.g., three 
rollers 2b provided on the bracket 2a, a liquid crystal fitting part 2c 
which is of the shape comprising a, for example, disc-shaped easel 
supported on these three rollers 2b, is equipped with a transmission 
type liquid crystal display 4 to form a transmitted image using a 
stopper 2c lf and supported so that the torsion in the fitting is 
regulated in an adjustable (rotatable) manner around the optical axis 
with the stiffness not to be moved by a regular vibration on three 
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rollers 2b using a liquid crystal positioning knob 2c 2 without handling 
the liquid crystal display 4 itself, and a reflecting mirror 2d provided 
to change the optical path by e.g., 90° of the transmitted image of the 
liquid crystal display 4 irradiated by the illumination light a. 

The projection lens installation unit 3 comprises a projection lens 
3a to project the transmitted image p of the liquid crystal display 4 
from the image installation unit 2 on the projection screen to the 
specified size in an enlarged manner, a projection lens fitting and 
positioning part 3b of the structure in which the projection lens 3a is 
assembled by a screw, and a screw 3b x is cut in, for example, an outer 
portion so that the size of the projected image is adjusted by the 
vertical position of the whole projection lens within the focal depth of 
the projection lens, and a projection lens installation flange 3c of the 
structure in which the projection lens fitting and positioning part 3b 
is equipped with and assembled with the single base plate B. 

The single base plate B is of the structure in which the positional 
relationship of the projectors is adjustable when four projectors A of 
the above-described constitution (other three projectors are of the same 
constitution) are assembled to facilitate the alignment of the projected 
screens on the projection screen with each other. Here shows a case in 
which the positional relationship of individual function units of the 
projectors A is adjustable. This means that the base plate B has a 
flange hole Bi in which the projection lens installation flange 3c is 
fitted in a positionally adjustable manner (the diameter is of the size 
so that the flange is movable in the longitudinal and right-to-left 
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directions, and so forth) , a hole B 2 in which a screw 5 is inserted to 
position and fix the projection lens installation flange 3c inserted in 
the flange hole B x/ a knob adjustment hole B 3 for the liquid crystal 
positioning knob 2c 2 having the rotatable width and length, a hole B 4 in 
which the liquid crystal positioning knob 2c 2 is inserted in the knob 
adjustment hole B 3 , the whole position of the image installation unit 2 
is adjusted including the relationship of the optical axis, etc., and a 
screw 6 to fix the image installation unit 2 to the base plate B can be 
inserted, and a hole B 5 in which a screw 7 to fix the illumination unit 1~ 
to the base plate B can be assembled (the positions of the illumination 
unit 1, the image installation unit 2 and the projection lens 
installation unit 3 are adjusted including the relationship of the 
optical axis and fixed by the screws 5 to 7 ) , and these holes are 
machined according to the number of the fixing screws of the projectors 
A (Fig. 1 shows a case in which the distance between the projection 
screen and the base plate B is determined in advance, i.e., the 
magnification is approximately fixed, and the adjustment of each unit 
can be made with the movement of a small quantity of ± several mm by the 
holes Bj to B 5 ) . For example, the center-to-center distance of the 
flange hole B x is machined to be 1/2 of the length of one side of the 
projected image. 

In such a constitution, the projected images are aligned with each 
other as follows. 

(D : Since the size of the image is variable within the focal depth 
by selecting a lens large in focal depth, the size of the image is 
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determined by using such a lens, rotating the projection lens fitting 
and positioning part 3b, and vertically moving the projection lens 3a 
(in the direction of the arrow y) to change the focal distance. 

<D : The image is positioned in the longitudinal and right-to-left 
directions (x and y directions) by moving a play of the projection lens 
installation flange 3c by ± several mm. 

<D ; The torsion of the image is adjusted by rotating the liquid 
crystal fitting part 2c on the optical axis above three rollers 2b by 
the liquid crystal positioning knob 2c 2 • 

© : The distortion is determined by the enlargement accuracy of 
the projection lens 3a, and thus, determined by the required image 
synthesis accuracy • 
[Other Embodiments] 

The present invention is not limited to the constitution in Fig* 1. 

For example, the shape (the number, the arrangement and the total 
size of the holes) of the base plate B can be arbitrarily changed 
according to the number, the arrangement, etc. of the projectors A. 
When the number of the projectors A is 2, 3 or 5, the shape of the base 
plate B is increased according to the number of the installed projectors, 
and the projectors A can be disposed in a transverse row. Of course, it 
goes without saying that the installation method and the number of the 
projectors can be arbitrarily changed. 

In addition, it goes without saying that the mutual adjustment 
between the projectors, and the arbitrary change and adjustment between 
the projection screen and the projector can be achieved by changing the 
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shape and number of the holes in the base plate B as shown in another 
embodiment in Fig . 2 . 

Further, the structure of the individual units can be arbitrarily 
changed in design so long as it is substantially not changed. For 
example, the shape of the liquid crystal fitting part 2c can be not 
circular but square ( a groove in which the roller 2b is inserted can be 
provided inside so that the liquid crystal fitting part is rotated on 
the optical axis), and at the same time, the angle and the position of 
each reflecting mirror can be freely changed by the joining relationship 
between the illumination unit, the image installation unit and the 
projection lens installation unit (for example, the image installation 
unit and the projection lens installation unit can be assembled to the 
base plate in the joining relationship of the assembly structure in one 
transverse row without any bend in the optical axis) . 
[Advantages] 

As the present invention is specifically described together with 
the embodiment, the respective components of the projectors are unitized 
as the illumination unit, the image installation unit and the projection 
lens installation unit, and assembled to the base plate, and in the 
liquid crystal display multi-projector of the present invention in which 
the mechanism to adjust the distortion of the transmitted image is 
incorporated, the whole device can be reduced in size, and many 
projected images can be easily aligned with each other on the projection 
screen, offering an advantage that a liquid crystal display increased in 
size can be realized. 




- 9 - 

4 • Brief Description of the Drawings 

Fig. 1 is an exploded perspective view of the liquid crystal 
display multi-projector of the present embodiment of the present 
invention; and 

Fig. 2 is a view of other embodiment of the present invention. 

[Reference Numerals] 
A : projector 
B : base plate 

1 : illumination unit 

2 : image installation unit 

3 : projection lens installation unit 



Agent: Patent Attorney, Nobutomo OZAWA 



- 10 - 



Fig- 1 




3 : projection lens installation unit 
3a : projection lens 

3c : pro jection lens installation flancje 

3b : projection lens fitting and positioning part 

B : base plate 

2C 2 : liquid crystal position adjustment knob 

2b : roller 

2C : liquid crystal fitting part 

A : projector 

If : condensing Fresnel lens 

lg : bracket 

le : reflecting mirror 

Id : condensing lens 

la : lamp case 

1c : lamp 

lb : lamp cover 

1 : illumination unit 
2d : reflecting mirror 
2C X : stopper 

4 : liquid crystal display 
2a : bracket 

2 : image installation unit 



***** 



Fig. 2 
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